Hypothalamic cyclic AMP after the injection of ovarian steroids into ovariectomized rats.
The effect of ovarian steroids on the concentration of adenosine 3',5'-cyclic monophosphate (cAMP) in the hypothalamus was studied in ovariectomized rats. Ovariectomized rats exhibited a lower cAMP concentration than intact rats. The administration of a single dose of estradiol benzoate (50 micrograms/kg body weight) resulted 3 days later in a rise of cAMP values, but levels did not reach those observed in estrous rats. Progesterone (2 mg/rat) injected 3 days after the priming dose of estradiol benzoate produced 4 h later no further changes in hypothalamic cAMP. The changes in hypothalamic cAMP concentration induced by estrogen treatment depend, at least in part, on noradrenergic inputs, since they were prevented by the injection of the norepinephrine synthesis inhibitor, diethyldithiocarbamate. In addition, administration of the beta-blocking agent, propranolol, to estradiol- and estradiol-progesterone-treated rats lowered the concentration of cAMP in the hypothalamus in a dose-dependent manner. In contrast, the administration of an alpha-blocking agent, phenoxybenzamine, had no effect at the tested concentration. The results of this study indicate that estrogen increases cAMP concentration in the hypothalamus by a noradrenergic mechanism involving beta-receptors. Moreover, the findings suggest that estrogen induces an increase in the number of beta-receptor sites, whereas progesterone increases the apparent propranolol sensitivity for these receptor sites.